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Tungsten Deposits in the Tea Piute District, 

Lincoln County, Nevada

$y Donald 0. Wyant and Dwight M. Lemaon 

U. S. Geological Surrey

Oontaot-metasorphie schealite deposits occur at the north end of 

the Tea Piute Range in the west-central part of Lincoln County, ffevada, 

approximately 85 mile* vest of Caliente, 100 Biles east of Tonopah, and 

160 Biles north of Las Yogas. The district is reached by 40 Biles of 

desert road froB B. S. Highway 93 at Crystal, near Hiko. The deposits 

are in Sees. 25 and 26, T. 3 S., B. 56 2.; Sees. 31 and 30, T. 3 S., 

B. 57 2.; and Sec. 1, T. 4 S., R. 56 X.

The range was prospected for silrer ia the l860's, and small 

amounts of silrer ore were aiaed at rarious times froB 1868 te 1883, 

and again froa 1935 to 1939* The scheelite deposits are several Biles 

north of the silver prospects, and were first di SCOT ere d in 1916. 

They were not mined or extensively prospected until 193^, when a number 

of claims were re-located oy Veslay Koyen, in partnership with Mrs. V. 

Green, G. V. Thlriot, and D. P. Thiriot. The property was leased to 

Lincoln Mines, Inc., and a small mill was completed in June 1940. In 

19^5. the Atolia Mining Co. purchased Lincoln Mines, Inc. froia B. E. 

fegles, and took over the mining lease. The mine was idle in 1946, and 

was again operated in 19^7* From 19^0 to 19^7 inclusive, Lincoln Mines, 

Inc., and its successor, the Atolia Mining Co., treated 81,872 tons 

of ore and recovered ^3,390 units of WO*. More than half this production
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was Bade in 1941 and 1942.

The North Tec Piute Mining and Derelopaent Co* vat organised In 

1937 Vy the Schofield brothers, who had located clalas in the district 

in 1928. In 1943, concentrate containing 32 unit* of WO- was Bade* 

The property was leased in 1946 to the Atolia Mining Co.

The U. S. Bureau of Mines explored the deposits in 1942 (X. 0. 

Binyon in charge) and in 1944 (0. H. Koines. Or. in charge). In 1942, 

trenches were dug across the ore sones at intervals of 100 feet or 

less* samples were cut and assayed* and 5 diamond drill holes were com 

pleted. In 1944f 8 holes were drilled. The results of this work, with 

assay Baps, vere published by the Bureau of Mines, I/

i/ Binyon, X. 0.*, Holmes, 0. I, Jr., and Johnson, A. C., Investi 

gation of the Tea Piute tungsten deposit, Lincoln County, Seradat If. S. 

Bureau of Mines, B. I. 4626, 16 pp., 23 figs., 1950.

Donald 0. Wyant and M, P. Srickson of the Geological Surrey pre 

pared geologic Baps of the tungsten deposits in 19*4-2-43, and prorided 

geologic guidance for the first Bureau of Mines project. In 1944, D. M, 

Lesnaon spent 2 weeks revising the geologic saps and consulting with 

Holmes concerning the second drilling project.

Geology

The north end of the Tea Piute Bange is composed largely of steeply 

dipping Paleosoic sediaentary rocks. They are invaded by two email granite
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stock8 and by several narrow, short basalt dikes. Volcanic tuffB and 

flovti are found in the pediment at the north end of the range*

The Paleozoic sequence, the upper portion of which is napped on 

figure 1, includes rocks of Ordovician, Devonian, and Carboniferous

figure 1. Geologic nap of part of the Ten Piute Hang*. Lincoln 

County, Kevada.

ages, and is more than 7,000 feet thick. The Ordovician rocks (not 

napped) are exposed on the vest side of the range where the JEureka quartsite 

forms prominent outcrops* They are succeeded eastward by Silurian and 

Deronian rocks, nearly a mile thick* consisting of dolomite, limestone, 

and a small amount of quartsite* The Carboniferous rocks are exposed 

on the east side of tne range, and consist of a sequence of shale, sand* 

stone, limestone, shale, and limestone*

Two granite stocks invade the sedimentary rocks near the Devonian- 

Carboniferous contact. The south granite stock is about a Bile in 

diameter, the north stock about ^,000 feet. Both stocks are partly con- 

cordant with the invaded sedimentary rocks*

Structurally, the main part of the Tern Piute Range appears to be 

a homo dine that strikes north, with older beds on the west side, younger 

ones on the east* Koet of the beds dip east at steep angles. At the 

north end of the range, however, beginning in the southern part of the 

area shown in figure 1, the beds steepen and overturn along the strike* 

It is believed that this reversal in dip was brought about by over* 

thrusting from southwest to northeast prior to the granite intrusion,
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which cats through the thrust plate. Although enough area has not been 

napped to determine the character of the thrust, its presence is attested 

by anomalous stratigraphic relations, and by the overturn.

Tor a distance of 700 feet froa the granite contact s, the lines tone 

is bleached irregularly and recrystallieed locally. The shaly feeds are 

altered to hornfels, and the aandy ones to quartz its* On the west side 

of the south stock, part of the limestone Is altered fey contact met amor- 

phi »a to thick bodies of tact it e in bands parallel to bedding. Around 

the north stock, only a few narrow lenses of tactile have been found, 

principally on the northeast side, although the limestone is directly 

in contact with granite along other parts of the stock.

Tact it e is present along the west half of the south stock for a 

distance of more than 6,000 feet (fig* 2). Directly at the) contact is

Figure 2. Hap of the Tern Piute tungsten deposit, Kerada.

( a continuous bend 15 to 110 feet thick, with occasional remnants of

limestone along the west side. Adjoining this band is a fairly continuous 

belt of pl&ty hornfels, ranging in width from 25 to 110 feet, and in part 

split into two beds separated by tact it e. Before aetamorphism, this horn 

fels, was probably a limy shale. Large masses of tactite lie west of the 

hornfels, &nd extend as far as 450 feet from the granite contact. These 

core distant bands and lenses of tactite are less continuous than the one 

at the granite contact. Ho tactite is found farther than ^50 feet from 

the granite, but farther away, in the outer contact aureole, is found a



bad of impure limestone irregularly altered to light-colored liue silicate 

mineral* (mapped on fig* 2 *s "siliceted limestone"), and another contin 

uous bed largely changed to hornfels.

A few hundred fe«t south of the south stock is an irregular granite 

mass about ^00 feet wide by 600 feet long. This granite may be a tip 

of the south stock separated from it by faulting* It is bordered on the 

southwest side by tactile.

Along the south stock where the taetite is noit plentiful* the con* 

taxit between granite and sedimentary rooks is conformable both at the 

surface and in the deepest Bine workings and drill holes (fig* 3). The

Figure 3* Sections A~A», 3-B 1 , C-C 1 , and IM)1 through diamond 

drill holes 3A, 4A, 9. 10, and 11.

taetite bands are also parallel to bedding. Taetite exposures range in 

altitude froffi 6,325 feet to 7*075 foet, and the tactile is penetrated 

at an altitude of 5,760 feet by the deepest exploration* In this vertical 

range of 1,300 feet, Mineralisation appears to be relatively uniform, 

and the dip of beds fairly constant. It seems likely that the taetite 

sone extends to much greater depth, but no data exist upon which to 

base speculation as to the ultimte depth.

Ore deposits

Scheelite is the only mineral found in commercial amounts in the 

contact deposits* Although small amounts of gold end silver vere formerly
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produced fron veins and replacement depoaits farther south in the range, 

neither of these metals is known to occur near the tungsten mineralization.

The bulk of the scheelite occurs in garnet-tact ite, but sone rich 

deposits hare been found in snail mas0ee of calcite~fluorite->*phalerite 

rock formed in marble remnants adjoining tactite bodies. Although the 

tact ite masses around the south stock are very extensive and contain in 

the aggregate a large amount of tungsten, they are of lov grade and had 

not been extensively exploited up to 19*&* Most of the production vas from 

the richer e«lcite-fluorite-ephalerite rock found in the relatively email 

Koody ore shoot of the Lincoln mine. Small amounts of flnorite and 

sphalerite, and possibly bismuth, are potential by-products from this 

type of ore*

Most of the taotite around the south atock contains some scheelite, 

but only part of it oontaine enough scheelite *  be considered potential 

ore* The average grade of material that could be mined in large bodies 

is estimated at 0.2 to 0.4 percent of W0~, determined from samples taken 

by the tJ. S. Bureau of Mines. On the surface map (fig. 2), rock contain* 

ing 0.5 percent of VO-j or more was distinguished from lover grade material 

on the basis of estimates made in ultraviolet light.

The tactite bodies exposed around the north atock are narrow and 

discontinuous, and contain too little scheelite to be economically sig 

nificant; the largest body, on the northeast side of the stock, is com* 

posed of a series of lenses vith a total length of 400 feet and average 

width of 1 to 2 feet.
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Mineralogy.« The minerals observed in the tact it e, listed in approx 

imate order of abundance, are garnet, quarts, actinolite, calcite, fluorite, 

pgrrite, pyrrhotite, diopside, sphalerite* .scheelite, chlorite, hematite, 

clinoioisite, epidote, molybdenite, and povellite*

The bismuth Mineral, shown to be present in eonoentratea, was not 

identified* Limonite is abundant in the surface gossan. Gypsum end 

manganosiderite occur as linings of solution cavities in the Lincoln nine.

The scheelite, which occurs for the BO at part in small grains, is 

vhite to buff in color, Xa ultraviolet light. It fluoreseas white to 

pale yellow, indicating that some of it contains a small anount of molyb* 

deanx* The molybdenum content of concentrates rarely exceeded the 

tolerance of 0.4 percent*

Molybdenite is a rare mineral in the deposits. It is found sparing- 

ly in a saall <iuarts lens at co-ordiaates 4,000 1., >,6?0 2. (fig. 2), 

where it is partially replaced by powellite. In the tungsten ores and 

associated bodies of sulf ides, Molybdenite is rare.

Sphalerite is found in very snail aaouztts in the taotite. It is an 

abundant mineral in the calcite»fluorite~sphalerit6-scheelite ore mined 

in the Moody ore shoot of the Lincoln mine. This ore averages about 3 to 

k percent of sine*

The manganosiderite is dark green, scoriaceous~appearing material 

with a honeycomb framework. Jevell J. Glass of the Geological Survey ex 

amined the material microscopically and determined it to be a rhombo- 

hedral carbonate with an omega index of 1.830, that for the normal iron
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carbonate, siderite, with some manganese* The Material completely dissolved 

In hot hydrochloric acid with effervescence, and gave strong qualitative 

tests for iron and manganese, but none for tungsten*

Localisation of ore. Scheellte occurs In greater concentration on 

the limestone side of the taetlte bands* The ore shoots present In the 

band of t&ctlte that adjoins the granite (the "Moody" band) all have 

limestone remnant  between then and the platy hornfels. It seems prob 

able that the bulk of the calc-slllcate Minerals were Introduced at an 

early fttage, and that they ver« impermeable to subsafaent Introduction 

of tungsten-bearing solutions* The tin-replaced limestone was a favorable 

host rock for these later solutions. In most instances, only part of the 

limestone v»s replaced.

In the Lincoln sine, fracture* and Joints that cut across the bedding 

la the limestone are now Mineralised in part; they served as cbannelways 

for mineralising solutions which penetrated out along them from the 

massive taetlte* This relationship Is particularly well shown In the 

Moody ore body; It Is also evident In the Orubstake son**

Scheellte mineralisation In the taetlte west of the platy hornfels 

is very erratic* In the Grubstake sone of the Lincoln mine, several 

8topes of high-grade ore were mined. Development beneath them showed 

that the ore bodies were not continuous downward* No information was 

gained whereby to predict the occurrence of ore*

Insofar as Is known, the Moody ore shoot is unique in the district* 

There has been no recognition of surface evidence suggesting the occur 

rence of similar ore bodies.
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Mines

The Lincoln mine and the Schofield nine are about 1.5 mile* Apart, 

on the northern and southern extremities respectively of the contact 

tone* The Lincoln nine has been the najor producer in the district* 

whereas the Schofield mine, prospected sporadically for a number of 

years, had only produced about 32 units of WO3 by the end of 19^3.

Lincoln mine. By 1944* the Lincoln vine was opened by an inclined 

shaft 220 feet deep, by an adit that intersects the shaft about *K> feet 

below the collar, and by several viate* (figs. 4, 5, 6, 7, 6, and 9).

figure 4. Composite map of workings, Lincoln mine.

figure 5. Level So. 1, Lincoln mine.

figure 6. Level JTo. 2, Lincoln mine.

figure ?  Level So. 3, Lincoln mine.

figure 4* Level Bo. 4, Lincoln mine. *

figure 9* Vertical projection of Moody ore tone, Lincoln mine.

Working* in 19^4 included four main levels, several sublevels, six stopes, 

connecting raises, winzes, and shafts. There were 5,200 feet of drifts 

and crosscuts, 1,700 feet of raises, winzes, and shafts. The fourth 

level, at a depth of 255 feet beneath the adit, was opened from a winse.

Two tactite 3ones were explored in the mines the Moody zone, adjacent 

to the granite contact, end the Grubstake tone, from 60 to 200 feet north* 

west of the granite. The greater part of the ore mined came from the 

Moody ore shoot. The Grubstake zone was explored only on the first and

- 9 -



second lerels, and the only important ore body found was at the north end 

of the mine above the adit.

In the Lincoln Bine, the Moody tact it e bed is about 45 feet thick* 

It consists of bands of different kinds of tactite associated with some 

residual limestone on the hanging vail. Along the granite contact is a 

sulfide-rich t&ctite 20 to 25 feet thick, which is succeeded outward by 

garnet tactite with little sulfide. The Moody ore ahoot, which consists 

of calcite-chlorite-fluorite rock, with sphalerite and scheelite, lies 

between the tactite and the piety hornfol* of the hanging wall. Irregular 

remnants of marble are in places present between the Moody ore and the 

horafels.

The sulfide-rich tactite is a dense, hard rock consisting pre 

dominantly of pyrite and pyrrhotite with lesser amounts of dark silicate 

Minerals. Xt appears to fill the entire width of the Moody sone at the 

south end of the third lerel, but elsewhere takes up only half the bed or 

less. At the surface, the rock is oxidised to a liaonite gossan which 

extends only 20 or 30 feet deep. Oxidation is »uch deeper in the adjoin 

ing tactite bands because of their higher porosity*

The rest of the tactite is low in sulfides and consists doninantly 

of garnet with lesser quarts and c&lcite. Some of this rock nay contain 

as much as 1 percent of tfO^, but most of it is of lower grade.

Solution carities as ouch as 5 feet across are present along part 

of the contact between ore and marble. They were formed by surface waters 

that seeped down along the porous contact, and extend to the lowest
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working*, although the present water level, before Dumping, IB above 

the third level.

The Moody ore body consists of calcite-»ahlorite->ftphalerite*fluorite- 

 cheelite rock: in an ore shoot with an average strike length of 200 feet 

and an average thickness of 10 feet. The thickness ranges from 5 to 15 

feet. The shoot rakes 62° HE. (fig. 9)* In 19^4, it had been mined 

300 feet along the rake, fro* the surface to the fourth level, and had been 

shovn by drilling to continue another 380 feet deeper along the rake, 

the deepest hole penetrated 4.6 feet of ore containing 0.92 percent of 

^03 at an altitude of 5*755 f**t, 615 f**t vertical distance beneath the 

outcrop* The average content of tO^ is probably about 1.0 percent. The 

lover limit of the ore shoot is not known*

Schofield mine. »The property of the Horth Tea Piute Mining and 

Development Coi^ known locally as the Schofield mine, comsists of Jto 

unpatented claims, of which only four, the Phylia, Bae Zlla, Bae Clla Ho. 

2, and Bae 2Ha Kb. 3, are known to contain mineral deposits of potential 

value. These claims are at the south tip of the south stock. A single 

band of tact it e, ranging in thickness from 20 to 110 feet, is present 

along the granite contact on the west side of the granite, and a narrower 

band on the east side. Scheelite is widespread in the tactile, but con 

centrations are found only in the west band along the limestone side of 

the tactile. From surface sampling and core drilling, it is believed 

that four shoots of scheelite ore are present in a distance of 350 feet; 

these shoots range in strike length from 95 to 260 feet, in width from 

b to 13 feet, and in grade from 0.4 to 0,65 percent of WOy Local en-
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richaents contain as raich as 1.5 percent of W0<j, bat they are too erratic 

in distribution to be mined separately. The tactite between ore shoots 

probably averages about 0.2 percent of WCU, and much of the tactite fro» 

the ore shoots east to the granite contact ranges froa 0*1 to 0*2 per 

cent,

The four claims are partly prospected by nine short adits with a 

total length of 600 feet (fig. 10). At the surface, the tactite was

Figure 10* Geologic map of workings. North Tea Piute Mining and 

Development Co*

trenched and saapled, in 19^2, at intervals of 5C to 100 feet. Three 

diamond drill Holes, with an aggregate length of 944 feet, were drilled 

by the Bureau of Mines in 1944 to test the ore zone at depths up to 200 

feet beneath the outcrop. The drill holes cored material similar in
- . ^ _ -  :.-  ^; :-..-,   |. _ '.{ ^ < Vi,«  -/' ' ' '. > f -, . ./ .-- 

grade to that At the surface.
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